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University dropout is a major policy concern around the world because of its
consequences for the individual, institutions and society. In this study, we offer
new evidence by examining the cumulative effect of academic vulnerability and family
support on trajectory of dropout among cohorts of undergraduate students in Thailand.
Data were drawn from administrative records of two cohorts of students (n = 1,613),
and consisted of information on which semester individual’s dropped out of university.
Using discrete time survival analysis, we first modeled the trajectory of dropout without
predictors followed by a conditional model which examined the effects of predictors on
the trajectory of dropout. Cumulative effects of predictors were then examined by plotting
the probabilities of their combined effects on dropout in each semester. Our findings show
that while the beginning of the second year was a critical period of dropout with almost
20% of students leaving by this time, as much as 10% of students drop out between
the second and final year. Students with the lowest entry grades were about 2.17 times
more likely to dropout while those who were farther away from family support were 1.32
times more likely to drop out across each semester. The cumulative effect of low entry
grades and living away from family support resulted in a 30% probability of dropping
out in the second year. The dropout rate among this category of students by the final
year was 60% compared to only 14% for students with high entry grades and who live
close to their families. Among other things, we recommend that interventions to reduce
dropout should encompass both helping students to access family support and develop
personal connections at university to compensate for absence of family support, as well
as academically focused support for student who do not have a strong entry qualification.
Keywords: University dropout, academic vulnerability, family support, cumulative risk hypothesis, discrete time
survival analysis, longitudinal administrative data, Thai University
INTRODUCTION
Dropping out of university without having gained a degree have significant consequences for
individuals, institutions and society (Voelkle and Sander, 2008; O’Neill et al., 2011; Hällsten, 2017;
Sarra et al., 2018). Apart from wasted time, private cost and potential psychological trauma for
the individual (Ortiz and Dehon, 2013; Faas et al., 2018), those who dropout suffer a scarring
effect in the form of greater marginalization and negative labor market outcomes. In a study of
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mid-life marginalization of Swedish males, Hällsten (2017) found
that dropouts spent about 3 percentage points more of their first
8 years in a state of low earnings compared to those who never
entered university. Dropout rates may also cast an institution in
a negative light and affect its future recruitment drive. This is
because institutional dropout rates can be construed by potential
students as a sign of deficient teaching and support available at
the institution (Voelkle and Sander, 2008). From a societal point
of view, dropout is argued to be a waste of tax resources due to
the individual blocking a university place which could have been
taken by another student (Voelkle and Sander, 2008; Ortiz and
Dehon, 2013). Although students who dropout may re-enroll
into another institution or field of study (Voelkle and Sander,
2008; Hovdhaugen, 2009; Sittichai, 2012; Ortiz and Dehon,
2013), ensuring retention has become a major policy concern
for governments and institutions around the world due to the
aforementioned negative consequences of dropout.
Several studies have investigated the nature and predictors of
university dropout among students in a bid to inform appropriate
interventions. The conclusion from these studies is that the
determinants of dropout are many and complex with little
consensus on which combination of factors is important (Tinto,
1975; Stratton et al., 2008; Melguizo et al., 2011; Ortiz and Dehon,
2013; Heublein, 2014; Bernardo et al., 2016; Contini et al., 2018;
Mabel and Britton, 2018). For instance, Tinto’s (1975) seminal
student integration model proposed a complex array of risk
antecedents encompassing students’ pre-entry attributes, goals
and commitments, as well as academic and social experiences
at university.
However, our knowledge of the determinants of dropout is
limited in several ways. First, despite the prevalence of dropout
in universities around the world, majority of the literature has
emanated from the US and Europe (Voelkle and Sander, 2008;
Ortiz and Dehon, 2013; Stewart et al., 2015), with comparatively
very few studies undertaken outside high income countries.
Second, due to the absence of longitudinal data, very few studies
have examined risk antecedent of university dropout across
time. Most studies have tended to focus on whether students
dropped out or not without taking the trajectory of dropout
into account (e.g., Melguizo et al., 2011). Third, the majority of
studies examining the determinants of dropout tend to focus
on dropout intentions rather than actual dropout (e.g., Alkan,
2014; Bonaldo and Pereira, 2016). Fourth, existing studies
argue that student dropout consists of interplay among several
factors (e.g., Paterson, 2017; Contini et al., 2018; Sarra et al.,
2018). However, a review of research on dropout indicates that
most studies mainly tell us about the predictive power of each
risk antecedent rather than their cumulative effect on dropout
over time. The importance of examining cumulative risk has
been well-documented in research on child development (e.g.,
Atzaba-Poria et al., 2004; Mackenzie et al., 2011; Solomon
et al., 2016). According to this cumulative risk model, the
synergistic effect of a variety of risk factors is more important
in determining adverse outcome than the aggregated effect of
a single risk factor (e.g., Evans et al., 2013). Thus, a student
who experiences multiple risk factors should be at a greater risk
of dropout than a student who experiences only one of these
factors. Drawing on the cumulative risk hypothesis, this study
addresses the current gap in the literature by examining how the
cumulative effect of two key determinants found in the literature,
that is, academic vulnerability and family support, influences the
trajectory of dropout in Thailand. We argue that, understanding
how cumulative risk influences dropout can help identify which
groups are most at risk and to develop interventions targeted at
retaining members of the at-risk group.
THE ROLE OF ACADEMIC VULNERABILITY
AND FAMILY SUPPORT IN DROPOUT
Students’ intellectual capability to cope with the academic
demands of university study is one of the most significant risk
antecedents consistently identified across the literature (Voelkle
and Sander, 2008; O’Neill et al., 2011; Alarcon and Edwards,
2013; Stewart et al., 2015; Contini et al., 2018; Sarra et al., 2018).
On the whole, students who enter university with lower grades
are at greater risk of dropping out. According to Voelkle and
Sander (2008), entry grades affect dropout through an influence
on university grades. Students with low entry grades perform
poorly in their university exams leading them to either dropout
voluntarily or being involuntarily withdrawn by the institution
for not meeting the academic grades required for continuing
with their studies. Academic vulnerability is also directly related
to psychological factors such as academic self-efficacy and
academic self-control, an important predictor of persistence
at university (Respondek et al., 2017). More recently, there
has been greater focus on academic vulnerability in light of
policies by governments around the world to achieve equity
and social justice in access to higher education (UNESCO,
2015). To widen participation, students from disadvantaged and
under-represented groups who are judged as having the potential
to succeed at university are usually admitted with relatively lower
grades than those advertised by universities (e.g., Sosu et al.,
2018). While evidence shows that such students achieve similar
and sometimes significantly better academic classifications at
the end of their degree, they are usually at a greater risk of
dropping out due to being academically more vulnerable among
other factors (Hoare and Johnston, 2011). However, the effect of
academic vulnerability is not deterministic. Voelkle and Sander
(2008) in examining group differences in student dropout found
that while pre-entry grades predicted dropout for one group,
it was not associated with dropout for a second at-risk group,
suggesting that pre-entry grades may interact with other factors
to influence levels of dropout.
Contextual factors such as the support mechanisms that
enable individuals to experience lower levels of emotional
distress and become fully integrated into the institution
constitute another important determinant of university dropout.
Previous studies have suggested that institutional and individual
psychological factors (e.g., Bernardo et al., 2016; Suhlmann
et al., 2018) can enable students to cope emotionally and
become integrated into the institution. A key factor for optimum
integration especially in the first year of university is the
support students receive from their families. Theoretical and
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empirical findings suggest that social support offered by close
relations is crucial and a universal need for all people. Strong,
supportive relationships from families enables individuals to
thrive and achieve optimal psychological well-being (Ryan
et al., 2005; Brannan et al., 2013; Romero et al., 2015). This
is because families and close relations offer a secure base for
people and serve as a source of confidence especially in the
time of stress (Torres and Solberg, 2001; Uchida et al., 2008).
Research on university students has found that family support
is strongly associated with experiences of lower emotional
distress (Hamdan-Mansour and Dawani, 2008; Brannan et al.,
2013), sense of self-esteem (Uchida et al., 2008) and academic
self-efficacy (Torres and Solberg, 2001). In a cross cultural study
of university students, Brannan et al. (2013) found that social
support from family was significantly associated with several
components of subjective well-being, including satisfaction
with life, positive mood and negative mood, in all the countries
examined.
Family support may be particularly salient for students who
are embarking on a university degree because it represents a time
of significant change and adjustment. First year students have
to adjust to a new environment, develop new friendships, and
engage in new and challenging modes of independent learning.
There is also a greater risk of homesickness and loneliness as
this is when most students are separated for the first time from
their families. Being homesick or lonely is related to support
received from family members and the less family support one
has the greater their feelings of loneliness (Nicpon et al., 2006).
Availability of family support may also compensate for a lack of
social integration at university, one of the important predictors
of dropout. In other words, where students are unable to form
strong friendships and bonds, closeness to family can compensate
for issues of loneliness. However, if family support is not readily
available, students might not have compensatory mechanisms
available to deal with social isolation and loneliness at university,
thereby leading to a higher likelihood of dropping out. Students
who feel homesick may take steps to withdraw while those with
greater family support are more likely to persist (Mackie, 2001;
Walker and Satterwhite, 2002; Nicpon et al., 2006). Mackie’s
(2001) qualitative study of students who remained and students
who dropped out from university suggested that, although
very similar problems of academic and social integration
were experienced by both categories, the main difference
between those who stayed and those who quit involved feeling
of homesickness.
On the whole, very few studies (e.g., Bennett, 2003; Nicpon
et al., 2006) have investigated the effect of both academic
vulnerability and family support on dropout in a single study.
This is despite the fact that the effect of academic vulnerability
may be dependent on contextual factors such availability of
family support to cope with both loneliness and difficulties of
academic work during the time at university. Those studies that
have examined both factors are limited in several ways. First,
they are based on surveys about students’ academic persistence
rather than actual dropout over time. Second, these studies
employ cross sectional rather than longitudinal data which do
not tell us about how these risk antecedents influence the nature
of dropout over time. A key reason is the general absence of
longitudinal data and the difficulties of analyzing such datasets
(Voelkle and Sander, 2008).
CONTEXT AND THE CURRENT STUDY
The current study examined dropout rates among university
students in Thailand. Despite the prevalence of dropout in
universities around the world, very few studies have examined
dropout outside high income countries. Within the Thai context
we came across only one published quantitative study (Sittichai
et al., 2009) which examined actual rates of dropout among
university students. Another purported study on dropout (Iam-
On and Boongoen, 2017) was mainly focused on demonstrating
the methodological approaches of educational data mining
rather than substantive findings on the trajectory and predictors
of dropout. In their study, Sittichai et al. found that 20.3% of
students enrolling at the Prince Songkla University from 1999 to
2006 dropped out. Unfortunately, like most other studies into
university drop out, this study was based on cross-sectional data
and no information was provided on the trajectory or critical
period of dropout. Previous studies suggest that the highest
probability of dropping out from university occurs during the
first 2 years of enrolment (Voelkle and Sander, 2008; Alarcon
and Edwards, 2013; Ortiz and Dehon, 2013). The first aim of this
study is therefore to examine the trajectory and critical period
of dropout among Thai students using longitudinal data. An
advantage of our data in comparison to previous international
longitudinal studies is that it covers dropout rates across the two
main semesters in each academic year, and over the 4 years of
study rather than just annually.
The second aim of the study is to examine how the
cumulative effect of proximity to family support and academic
vulnerability influence trajectory of dropout. Sittichai (2012)
using a qualitative approach explored why students in the Prince
Songkla University in Thailand dropout. A key finding was
that, students who came from outside the province where the
university was located were disproportionately represented
among those dropping out. While several reasons including
security concerns in the province were suggested by participants,
Sittichai speculated that “studying away from home might be
a factor causing dropping out” (2012, p. 286) possibly due to
lower levels of emotional support available from their family.
In fact, most participants in the study reported visiting home
either weekly or once a month. The relative importance of family
support for the well-being of students in Asia compared with
Europe has been documented (e.g., Uchida et al., 2008; Brannan
et al., 2013). It can be hypothesized from the foregone discussion
that family support ensures optimum social integration and
coping which is necessary for students to thrive academically
and by extension enable them to persist with their studies. Thus,
academically vulnerable students who are not close to family
support will be at a greater risk of dropping out than those
who are only either academically vulnerable or far away from
family support. As far as we are aware no studies on dropout
internationally, or in the Thai context have explored how the
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cumulative effect from these two factors influences the risk of
dropping out. To summarize, the current study was guided by
the following research questions:
1. What is the trajectory and critical period of dropout among
university students in Thailand?
2. How do cumulative effects of pre-entry grades and proximity
to family support influence dropout over time?
In what follows, we review the methodological approach used
and present our findings. We then discuss these findings in light
of the existing literature on dropout. We conclude by making
recommendations on possible support mechanisms that can be
provided to help reduce the risk of dropout especially among
academically vulnerable students who are farther away from their
families.
METHODOLOGY
Participants and Ethics
Data for this study was drawn from administrative records
of students enrolled in a university located in the North-East
of Thailand. Administrative data sets are usually collected by
institutions for administrative purposes, but can with careful
consideration be used to explore complex research questions
where data availability is sparse. Such data can provide a
solution to the problem of availability of longitudinal data.
Ethical approval for the use of the anonymized administrative
data for research purposes was obtained from the University
Management Committee, who were the data owners/custodians.
Since only anonymized data was obtained from the institution
and the research was in line with the institution’s aim to improve
the student experience, direct consent was not obtained from
students. This approach of not obtaining individual consent
is in line with existing ethical protocols relating to the use of
administrative data (Regidor, 2004; Stiles and Boothroyd, 2015).
Further, direct consent from students was not possible in our
case due to the focus of this research, that is, dropout. This is
because institutions usually have limited to no direct contact
with students who have dropped out. Ethical protocols relating
to data security, disclosure and appropriate use were followed
throughout the research process.
For the current study, data were drawn from two cohorts
of students (2009–2013 and 2010–2014) enrolled on a Faculty
of Management Science programmes of Ubon Ratchathani
University, Thailand. Available information covered eight
semesters (4 year programme) for both cohorts. Following data
cleaning, 1,016 records were retained for the 2009 cohort and
597 records for the 2010 cohort. We selected only students
who met the full criteria of enrolling on the programme. Thus,
students who were admitted but did not take up their admission
were eliminated from the records. Only anonymised version of
the administrative data were obtained following approval from
the university management board.
Measures
Several items and variables were recoded, dichotomised or re-
categorized in order to compute new scales, clarify variables of
interest to ensure results are meaningful and easy to interpret.
The approaches used were informed by discrete time survival
analysis procedures, the analytical approach used in this study.
Dropout
Dropout was measured using a variable called “Student Status”
which indicated whether a student was still studying or dropped
out in that semester. Information on dropout was available for
each of the 8 semesters (two semesters per year), enabling us to
determine the time of dropout. A coding system which assigned
students to one of two categories (dropout-1; continuing-0) was
used for coding outcomes in the first semester. For subsequent
semesters, students who drop out in previous semesters
were assigned a missing value of −999 as they have already
experienced the event and were therefore no longer “at risk” of
dropping out (Muthén and Masyn, 2005). Further details on
the data preparation for analysis are presented in the analytic
procedure section below.
Academic Vulnerability
This was measured using high school grade point average (GPA)
scores of students. Based on previous evidence discussed above,
we consider students with lower entry grades to be academically
vulnerable. Entry grades ranged from 0 to 4 with higher scores
indicating better attainment. The average entry GPA across the 2
cohorts was 2.89 to 2.80 (Table 1). Entry grades were recoded as
polytomous variables with the following cut-offs: Low (0–2.49),
Average (2.5–2.99), and High (3–4) in line with classifications
employed by the institution. Analyses were also undertaken with
the full scale to ensure that levels and directions of effects were
not different.
Proximity to Family Support
This was measured using responses on students’ place of abode
prior to enrolling at the university. Participants were classified
as Close to Family Support where they indicated their place of
residence to have been from the province where the university
was located (Close = 1) and Far from Family Support where
they indicated they came from a province other than where the
institution was located (Far= 0). It is important to stress that, this
TABLE 1 | Descriptive statistics covering key background variables.
2009 cohort
(n = 1,016)
2010 cohort
(n = 597)
Combined
2009/10
(n = 1,613)
Gender (Female) 82% 83% 83%
proximity to family support
Ubon ratchathani (close) 38.5% 46% 41%
Other (far) 61.5% 54% 59%
Entry grades [Average, (SD)] 2.89 (0.43) 2.88 (0.46) 2.89 (0.44)
Low 18% 21% 19%
Average 39% 37% 38%
High 43% 42% 43%
Number of semesters 8 8 8
Frontiers in Education | www.frontiersin.org 4 February 2019 | Volume 4 | Article 6
Sosu and Pheunpha Trajectory of University Dropout
variable only represents where students said they originated from
(where they resided with parents or guardians prior to coming to
the university) rather than where they were currently residing as
students. Across the two cohorts, 41% of the students were close
to family support as per our classification and 59% were far from
their families (Table 1).
Gender
Evidence suggests that female students have lower failure rates
during the first year at university and a lower hazard of dropping
out of university (Ortiz and Dehon, 2013), although opposite
findings have also been reported (Belloc et al., 2010; Stewart
et al., 2015). There is also some suggestion that gender might
be related to the level of social support received (e.g., Nicpon
et al., 2006). As a result, we controlled for the effect of gender
in the analysis. Gender was measured as a dichotomous variable
withMales coded [0] and Females coded [1]. Majority of students
(83%) on the programme were female (Table 1).
Analytic Procedure
A discrete time survival analysis (DTSA) within the latent
variable framework was utilized in analyzing the data (Muthén
and Masyn, 2005). It is appropriate when modeling survival
rates with longitudinal categorical data such as student dropout
from university. The procedure enables researchers to estimate
if an event has occurred (e.g., students dropped out or not)
and when an event has occurred (e.g., semester in which they
dropped out), rather than a simple focus on if the event has
occurred (i.e., dropout vs. not dropping out). Thus, DTSA
enables us to examine the trajectory of dropout over the course
of a university degree. Additionally, DTSA makes it possible to
include covariates in order to examine how these predict the
trajectory of dropout (Willett and Singer, 1991; Muthén and
Masyn, 2005; Ortiz and Dehon, 2013).
We followed several steps in the analytic process (see e.g.,
Muthén and Masyn, 2005). First, the data for each individual
were converted into a set of binary event history indicators (0—
individual is at risk of dropping out but does not dropout; 1—
individual has dropped out). A missing value (−999) is recorded
for all subsequent periods for any individual who experienced
the event (i.e., dropped out). An event history was created for
each individual covering the 8 main semesters within the 4
year programme. For example, Participant A (Table 2), has the
event history of an individual who did not dropout by the
8th semester. Participant B is an individual who experienced
dropout in semester 8, while Participant C is an individual who
experienced dropout in semester 7.
Second, we estimated an unconditional survival model.
This model assesses the hazard probability of dropout over time
without including predictors. The hazard probability is defined as
the probability of dropping out in discrete time period, given that
dropout was not experienced before that time period (Muthén
and Masyn, 2005). Thus, for a given semester, the hazard
probability is the number of students who experienced dropout
at that time period divided by the total number of students
who are at risk in that time period. Students are classified as
being at risk if they have not experienced the event in an earlier
semester. For example, for the 2009 cohort (Table 3), the number
of students defined as being at risk in the first semester is all
students who enrolled in the programme (n = 1,016). The
number who experienced the event, that is dropped out was 32.
Thus, the estimated hazard probability is 0.03. However, for the
second semester, only those who have not experienced the event
in semester 1 (n = 984) are defined as at risk. With 59 students
dropping out the hazard probability is 0.05 signifying an increase
in the risk of dropping out in the second semester. Conversely,
a survival probability which is the probability of not dropping
out beyond a specified time period is estimated. For each time
period, the probability of not experiencing an event is simply
one minus the hazard probability. The probability of surviving
beyond a specific time period is therefore the product of the time
specific survival probabilities (Muthén and Masyn, 2005; Masyn,
2014). For example, the survival probability beyond the second
semester will be defined as (1–0.03∗1–0.05) giving us a survival
probability of 0.92.
Third, we estimated a conditional survival model which
includes predictors of the hazard probabilities, that is, trajectory
of dropout. The predictors are related to the hazard probability
using logistic regression to estimate their effect on the log hazard
odds of dropout. Figure 1 is a diagrammatic representation of
the conditional model within the structural equation modeling
framework where the effects of predictors on dropout do not
vary across time.
MODEL EVALUATION
Different aspects of the hazard model were evaluated using the
Bayesian Information Criteria (BIC) and the Log-likelihood
ratio test statistics which assesses the difference in fit between
any two nested models (Muthén and Masyn, 2005; Masyn, 2014;
Maslowsky et al., 2015). Specifically, we compared unconditional
and conditional models to evaluate whether the inclusion of
predictors resulted in significant improvement in the model.
Additionally, we assessed the proportionality assumption by
comparing a model where the effects of the predictors are
constrained to be equal across time to one where the effects of
the predictors are allowed to vary across time. A smaller BIC is
indicative of a better model fit. The likelihood ratio test statistic
(LRTS) is computed as:
LRTS = −2[(log-likelihood for Model 0)–(log-likelihood for
Model 1)]
TABLE 2 | An example of person-level event history for selected participants.
Participant Sem1 Sem2 Sem3 Sem4 Sem5 Sem6 Sem7 Sem8
A 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 1
C 0 0 0 0 0 0 1 −999
D 0 0 0 0 0 1 −999 −999
E 1 −999 −999 −999 −999 −999 −999 −999
The coding −999 means the individual has dropped out (1) and is no longer at risk.
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FIGURE 1 | A conditional model of dropout with time-invariant predictors. The
8 binary time-specific indicators correspond to the hazard probabilities of
dropout across semesters.
The LRTS is approximately distributed as chi-square. The
degrees of freedom (df ) for determining the significance of LRTS
is obtained by subtracting the number of free parameters in
Model 0 from the number of free parameters in Model 1 (npar1
– npar0). If the p-value is significant, then it suggests that the
alternativemodel fits the data statistically significantly better than
the more restrictive null model (Masyn, 2014). The predictors
included in our analysis were entry grade, proximity to family
support, and gender. All DTSA models were analyzed using
Mplus 8 with maximum likelihood estimation.
RESULTS
Unconditional Survival Model
Results of the unconditional hazard model are identical to
that indicated in Table 3 (Log-likelihood = −1687.787; BIC =
34134.662, number of parameters= 8). A graphic representation
of the hazard and corresponding survival probabilities for the
individual (2009 and 2010 cohorts) and combined cohorts
indicates similar trends in the trajectory of dropout (Figure 2).
FIGURE 2 | Unconditional hazard and survival probability plots for the 2009,
2010, and combined cohorts.
The hazard probability of dropping out initially increases from
an average of 3–5% in semesters one and two in the first year
of university, peaking at semester 3 (i.e., beginning of second
year), with an average hazard of 13% for those still at risk,
before decreasing over time. From the second semester of third
year of university to the end of the programme in year 4, the
hazard probability for those at risk decreases to 1%. The survival
probabilities indicate an increase in the number of students
dropping out from university with almost 20% leaving by the
beginning of the second year and close to 30% by the 8th
semester.
Since similar trends in dropout were observed for the two
cohorts, all subsequent analyses were undertaken using the
combined data sets. This approach enabled us to examine and
draw conclusions about trends across cohorts.
Conditional Model
In the conditional model, we estimated the effect of academic
vulnerability, proximity to familial support, and gender on
trajectory of dropout. We estimated a proportional hazard
model which assumes the effect of the predictors to be equal
across all time points. The model fit indicates an improvement
over the previous model (Log-likelihood = −1552.329; BIC =
3185.658, number of parameters = 11) and results from the
TABLE 3 | Descriptive statistics on the characteristics of dropouts across cohorts.
2009 cohort 2010 cohort combined 2009/10 cohorts
At-risk Dropout h(j) At-risk Dropout h(j) At-risk Dropout h(j)
Sem1 1,016 32 0.03 597 23 0.04 1,613 55 0.03
Sem2 984 51 0.05 574 28 0.05 1,558 79 0.05
Sem3 933 114 0.12 564 75 0.13 1,497 189 0.13
Sem4 819 32 0.04 471 9 0.02 1,290 41 0.03
Sem5 787 30 0.04 462 9 0.02 1,249 39 0.03
Sem6 757 9 0.01 453 6 0.01 1,210 15 0.01
Sem7 748 6 0.01 447 5 0.01 1,195 11 0.01
Sem8 742 10 0.01 442 3 0.01 1,184 13 0.01
h(j), hazard probability.
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TABLE 4 | Effects of predictors on the trajectory of dropout.
Predictors Est SE p-value h(OR)
Gender (Female = 1) −0.13 0.13 0.33 0.87
Entry GPA −0.78 0.08 0.001 0.46
Distance from home (Close = 1) −0.28 0.11 0.01 0.76
Est, log odds of dropout; SE, standard error; h(OR), hazard odds ratio is the exponent of
log odds ratio.
Log-likelihood test indicates that this model was a better fit than
the unconditional model df = 3, X2 = 270.916, p < 0.001.
The findings (Table 4) indicate that students’ entry grades
have a significant negative effect on the hazard of dropout,
with a 46% (hazard odd ratio = 0.46) decrease in the average
hazard odds of dropout for each unit increase in entry grades.
Stated differently, students with the lowest entry grade have
approximately 1/0.46 = 2.17 times higher hazard odds for
dropping out of university. Additionally, students who were
close to family support were significantly less likely to dropout,
with closeness to family support associated with a 76% decrease
in the average hazard odds of dropout compared to students
whose families were farther away. In other words, students who
were farther away from family support have ∼1.32 times higher
hazard odds for dropping out university. While the analysis
suggest that female students were less likely to dropout, this
gender effect was not statistically significant. A follow-up analysis
indicates that differences in male and female dropout were due
to differences in entry grade, with females having higher entry
qualification t(1,564) =−10.72, p < 0.001.
The finding from this model is underpinned by a
proportionality assumption which suggests that the effect of the
predictors on dropout is the same across time. To evaluate this
assumption, we compared the fit of the model which constraints
the covariate effects to be equal across time (Log-likelihood =
−1552.329; BIC = 3185.577, number of parameters=11) to a
model which allows the effect of the predictors to vary across
time (Log-likelihood = −1539.154; BIC = 3313.708, number of
parameters = 32). Results from the log-likelihood test indicates
that the model which allows the effect of predictors on dropout
to vary across time was not significantly better than the model
with the proportionality assumption df = 21, X2 = 26.011, p >
0.05. The assumption that the effect of academic vulnerability
and distance from family on dropout is the same across time was
therefore supported.
In order to estimate the cumulative effect of academic
vulnerability and distance from familial support on dropout, we
computed hazard and survival probabilities for each time point
for six different sub-groups of students based on combinations of
levels of entry qualifications (low, average, high) and proximity
to family support (close vs. far) using an equation analogous to a
traditional logistic regression (Muthén and Masyn, 2005; Masyn,
2014). Results (Figure 3) indicate that the subpopulation with
the highest risk of dropout across the 8 semesters was students
with low entry qualifications who are farther away from family
support. The hazard probability of dropping out for this group
FIGURE 3 | Hazard probability plots for the cumulative effect of academic
vulnerability and proximity to family support on dropout over time.
FIGURE 4 | Survival probability plots for the cumulative effect of academic
vulnerability and proximity to family support on dropout over time.
was 30% during the second year of university. The second group
with a high risk of dropout was those with low entry grades but
whose families are close by. The hazard probability of dropout
for this group during the critical second year was 24%. Thus,
students who experienced both risk factors were consistently at
a greater risk of dropping out in comparison to peers who were
only academically vulnerable. Additionally, across all entry grade
groups, students who are closer to family support had a lower
risk of dropping out.
The corresponding survival probabilities (Figure 4) indicate
that only about 40% of students with low entry qualifications who
are farther away from family support remained at university by
the end of the 8th semester with about 60% dropping out by the
final semester. This represent a significant level of vulnerability
when compared to an overall dropout rate of <14% for students
with high entry grades and who are close to family support.
DISCUSSION
The present study examined the cumulative effect of academic
vulnerability and family support on the trajectory of dropout
among undergraduate students in Thailand. We found the
probability of dropping out increases sharply from the first
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semester of study to its peak in the third semester (second year
of study), and decreases over the remaining period of study.
Consistent with previous research on the critical period of
dropout (Voelkle and Sander, 2008; Alarcon and Edwards, 2013;
Ortiz and Dehon, 2013), dropout was highest within the first
2 years in our sample with about 20% of students leaving the
programme. It is therefore a critical period to ensure retention.
Our findings however indicate that an additional 10% of students
leave after the critical period and that student dropout occurs in
every semester of the 4 year programme. This latter finding is
rarely emphasized in existing studies (Mabel and Britton, 2018)
despite the likelihood that dropping out much later in the course
of a degree might be emotionally more traumatizing for students
than quitting during the first 2 years of study due to a higher
level of investment. Our findings were slightly different from
(Mabel and Britton, 2018) study which also examined dropout in
later years of study. Unlike their study, we did not find a spike in
dropout among students who were closer to completion. These
differences may be due to differences in our samples. While our
sample consisted entirely of students enrolled on a 4 year degree,
Mabel and Britton (2018) sample included students enrolled on
2 years college courses.
The question of why students drop out from university was
illuminated by our findings on the cumulative effect of academic
vulnerability and proximity to family support. As demonstrated
by other studies (Voelkle and Sander, 2008; O’Neill et al., 2011;
Alarcon and Edwards, 2013; Stewart et al., 2015; Contini et al.,
2018; Sarra et al., 2018) we found that academic vulnerability
significantly increased the risk of dropping out. Students with
lower entry grades were more likely to dropout in comparison
to their peers with average to high entry grades. This is because
those with lower entry grades are more likely to perform poorly
in university exams leading them to either dropout voluntarily
or be involuntarily withdrawn by the university for not meeting
the minimum grade requirements (Voelkle and Sander, 2008).
Additionally, distance from family support was a significant risk
antecedent of dropout as hypothesized in our study. Students
who originated from the province within which the institution
was located, a proxy measure for closeness to family support,
demonstrated greater persistence than those who were farther
away from family support, even if they had similar entry
grades. As suggested by previous studies, family support is
strongly associated with experiences of lower emotional distress
(Hamdan-Mansour and Dawani, 2008; Brannan et al., 2013),
sense of self-esteem (Uchida et al., 2008), feeling of lonliness
and academic self-efficacy (Torres and Solberg, 2001). These
factors are crucial in helping university students to cope and
adjust to their new environment especially during the first
year of study (Mackie, 2001; Walker and Satterwhite, 2002;
Nicpon et al., 2006).
The cumulative effect of these two factors was revealing. The
most academically vulnerable students who were farther away
from family support were at the greatest risk of dropping out
from university. The dropout rate for this particular group of
students within the critical first 2 years of study was about 45%
with almost 60% of students belonging to this group dropping
out by the end of their study. Consistent with the cumulative
risk model (Evans et al., 2013), those who experienced both risk
factors, were at a greater risk of dropping out in comparison
to peers who experienced only one of the risk factors. While
academic vulnerability was the main driver of dropping out,
within each entry qualification group, students who are close
to family support tended to be at a lower risk than their
peers whose families are farther away. It can be argued from
the findings that distance from family support may lead to
emotional difficulties that can exacerbate the effect of academic
vulnerability in influencing dropout. Alternatively, it is plausible
that being academically vulnerable leads to greater levels of stress
(Respondek et al., 2017) and the absence of family support to
help cope increases the risk of dropout.
A possible reason why academically vulnerable students who
are close to their families fare better than those whose families
are farther away is that those with families close by may be able
to easily turn to their families by visiting home for moral support
when they are experiencing academic difficulties. Additionally,
these students only have to contend with one challenge at
the beginning of university, which is, overcoming academic
difficulties while their peers contend with both emotional and
academic difficulties due to absence of immediate support. It is
also possible that our measures of proximity to family support
simply reflects other contextual factors such as familiarity with
the environment (province where the institution is located) and
culture making it easier for them to easily integrate in university
life and persist. A key theoretical implication of our finding is
the need to adopt a cumulative risk perspective to get a deeper
understanding of the risk antecedents as well as protective factors
relating to university dropout.
LIMITATIONS
Our findings are limited by the fact that we were only able to
explore the cumulative effects of two of the main predictors of
dropout. Determinants of dropout are numerous and complex
(Stratton et al., 2008; Ortiz and Dehon, 2013; Contini et al.,
2018; Sarra et al., 2018) and other important factors such
as students’ socioeconomic positions or parental education
were not explored due to these not being available in our
administrative data. It is possible that some of these effects
are captured through academic vulnerability possibly inflating
the effect of entry grades on dropout. Secondly, our measure
of proximity to family support was based on a proxy variable
derived from where students indicated as their place of domicile
prior to entering university. This variable does not capture any
changes in a family’s place of residence during the student’s
time at university. Thirdly, our sample is limited to one faculty
in a Thai university. While this provides a useful first insight
into cumulative effects of risk factors on the trajectory dropout,
caution is needed in drawing generalizations from these findings.
Future research using national datasets will help provide findings
that are more generalizable. Finally, our data does not account
for students who directly re-enroll at a different institution
which might lead to an overestimation of actual dropout rates in
our sample.
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EDUCATIONAL AND POLICY
IMPLICATIONS
Despite the above limitations, several policy and educational
implications can be drawn from our study. Firstly, our findings
suggest that policies and resources should be targeted at
supporting students during the first 2 years of enrolment
which is the critical period of dropout. However, considering
a substantial proportion of students drop out after this critical
period, ongoing support should be in place to help students who
are at risk of dropping out.
Our findings on the cumulative effect of proximity to family
support and academic vulnerability suggests that interventions
to reduce dropout should encompass both attention to
helping students to access social and family support, as well
as academically focused support for students who might not
have the strong academic background at entry to university.
All around the world students travel away from their families
to begin university studies and it is a period of significant
change and adjustment where students have to cope with new
environments, loneliness, development of new friendships and
engagement with independent learning. Helping these students
to access family support and strengthening the social support
available to compensate for the absence of family support
should help increase retention and decrease dropout during this
critical period. In doing so, institutions may want to look at
decentralizing support closer to students. These may be support
provided at a level of small tutor groups, in halls of residence,
and through buddy systems that use mentors who share similar
backgrounds to enable students make friends and establish
a sense of belonging. Universities should also consider the
potential use of technology to enable students easily access family
support. Institutions may for instance want to establish state of
the art “family communication hubs” where students can go and
make video or voice calls to their families at no cost. Such hubs
may be particularly useful for students who may not have the
means or access to smartphones to be able to communicate with
families via voice or audio-visual media platforms. Universities
can also consider developing programmes to help parents on how
they can provide support for their children at the beginning of
university study (Nicpon et al., 2006). With respect to academic
vulnerability, support could be provided through organization
of pre-university summer schools, or making available extra
tuition and mentoring sessions provided by second to final year
students from similar backgrounds or tutors. An alternative is
for institutions and specific university courses to identify the
basic skills required by all students and providing general catch
up sessions for all students as part of their initial lectures and
tutorial sessions. Finally, we agree with the argument put forward
by Mabel and Britton (2018) that universities need to do more to
target students who are closer to graduating but remain at risk
of dropout as a cost-effective strategy for increasing retention.
As demonstrated by the present study and (Mabel and Britton,
2018) findings, these are students who are generally academically
vulnerable.
To conclude, our study extends current theoretical insights
on the determinants of university dropout by examining the
cumulative effect of academic vulnerability and proximity to
family support across time. As far as we are aware it is the first
paper to apply longitudinal approach in examining cumulative
effects on university student dropout outside of a US or European
context. Recommendations from this study will contribute to
efforts by universities and policy makers in increasing retention
among students.
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